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+ TRC attempted to verify readiness of
— the LC designs to dellver' the Energy
| cmd Lummosu‘ry —

©AS par‘r of ThIS s’rudy 1
—the Machine Detector In’rerface 7
—group of TRC, with help of -

“the Collimation Task Force,
~ reviewed performance of the |
~ collimation systems |
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Table 1: LC parameters for 500 GeV c.m.energy.
parameter TESLA NLC CLIC
Bunch population, ¥ 4+ 10 2 0.75 0.4
Number of bunches per train 2820 192 154
Separation between bunches, ns 337 1.4 0.67
Repetition frequency, Hz 5] 120 200
Average current (each beam), pa 45.1 27.6 19.7
Beam power (each beam), MW 11.3 6.9 4.9
Normalized emitt. X,y, mm-mrad 10,0.03 3.6,0.04 2.0,0.01
Beta function at IP, x,y, mm 15.2,0.41 8,0.11 10, 0.05
Beam size at IP, x,y, (o), nm 553,5 243,3 202,1.5

Assume (pessumusﬂcally) that we would need
1o collimate 0.001 of the beam

(de5p|Te ‘rha’r estimations pr'edlc’r much Iess)

al T EEERN [ ¢ i Bl HERN AEEN || A.Seryi, 05/22/03, HALOO3



‘Beam Delivery Systems | vl ol
- | r‘eViewed by the - 05 O- EE:O('JS e S‘10(2;0 - 515(52 = 2000 250-0
PR . | 04t | | L |
S Collimation Task Force | , (3 s JL—
e . L o
¢ 01 r Vo \/ Dispersion,m
NLC and CLIC use new FF wn’rh Iocal 02 ' ' ' ' '
0 5001000 1500 2000 2500
chromaticity compensa’rlon _ :
[SP1-$H5 SPE AR10,9,7 | NLe
TESLA - traditional FF desugn - e
JLC/NLC and CLIC have cr'ossmg o o4 Ty
ang |€ _ [ % 0l Dispersionm ':L AU
% '0 ; sigma-,mm
TESLA - no crossmg angle u . RN | |
more complications for setting the 0 S0 00 1500 20 %00
collimation sys’rem - AT g LT
! ! ! E " gSeF;erc‘leAgrgAB2 | ngPoz | Bes CUClP:
NLC | 0 5|OO 1OIOO 15IOO 2OIOO ; 25|00
BeTaTron coll. => Ener‘gy coll o M Dspersanm sgrexmns 7
if 02r sigma—y,rﬁm;\\
TE S L A an d CLI C | ] é == N
Energy coll. => Be’ra’rron coll. —H ' ' ' ' '
A T T = 0 50 1000 1500 2000 9500
[ ' ' Path length, m

5 HEEEN EEERN EEERN H . . | A_Seryi,| 05/22/03, HALOO3



e T
-Slm-u:laT.l.on tools = Faoos

ILC-TRC | . —— ——— - - _ May 19-23, 2003
. 'Use STRUCT program EEEE Y
- Cross check with TURTLE and Gean’r3 ol
. :Assume 0.001 of the beam in halo |
- Distribute halo in 1/r manner Y I . oot
- surrounding the nominal collimation
‘depth

- Such distribution |s mor'e pessumls’rrc than
—the flat one | N

- Gaussian in E

dN/dY

TESLA | NLC CLIC ; : o
Range of A,/0, 7-18 6-16 |5.7-142 || ::zz I il
| Range of A,/a, 40-120 | 24-73 | 54-162 | 1oy A1
Momentum spread o (d P/ P), % 1 1 1 $ a0
' Typical number of rays 5-10° [ 5-10°| 5-10° o jzz — m m—’_ﬂm« I
Halo parameters used in simulations and - Hlfﬂﬂ i) |
example of initial beam distributions T
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j j-f The effec’rlveness of the CO”ImGTIOH sys’rem can
~ be quantified in terms of:
=—the fractionof initiat hato particles that survive (orare—
_|_rescattered out of ) the primary collimation system and |
hit secondary colllma’rors or other aperture IImITClTIOhS T
closer'fo the IP" HE

ERER + this is relevant when estimating muon backgrounds

B L A A A
="the number of halo particles that lie outside the

—collimation depth when/they reach the final doublet-

- this is relevant when estimating synchrotron-radiation
backgrounds i |
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~ Performance in terms of halo  COLLiMaTron
particle losses along the beamline  H2%,

ILC-TRC
+NLC achieves a primary-collimation o001} NLC —
. L i | | TESLA ===-
—efficiency better than 1E-5 CLIC -.n.-
| ! | | |11 0.0001} 1
+ CLIC collimation system achievesa 3
primary- colllma‘rlon effuc:ency of 9 1e05] ¥ S
abou’r 3E-4 g i
" For both in NLC and CLIC this effucuency %5 1e-06f H
number s a/tdo crude! figure of merit as T (H—
—losses-vanish-sharply-after-the collimation 3
system. Further studies of muon reaching € 1e07¢
| detector would give a better indication of
- performance . | | e 1e-08}
1e-09L - - LI
-2000 -1500 -1000

-500
Path length, m

. In TESLA ‘rhe loss rate in The secondar'y system amounts to about 1%
- of the initial halo population | EE
The system, as currently designed, is not doing its job.
Studies of the reasons! of such performance are ongoing
~ TESLA team is redesigning their FF using the new FF scheme
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ILC-TRC

Performance in terms of halo size at  COLLIRATION
- TheFD(SRonVX) |

'HALO 03

May 19-23, 2003

In NLC, the edge of the collimation
depth is shar'ply defined, and there
are no particles outside colllma‘ruon
depth

In CLIC, the edge is shar'p too, bu’r
one need to iterate on desired.
collimation depth/gap settings
- For both NLC and CLIC, the
photons flux hitting SR masks |
_seem to be small enough |

In TESLA, the boundary of the
collimated halo is not vusuble
- Charged-halo losses on the SR
mask ~7400 particles/bunch
- SR photons from the halo hitting
detector masks: ~103

photons/bunch 3m downstream of
IP and ~107 m‘ 18m downstream

-
o

|
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-
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Fraction of bunch charge inside square region

|
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+Comparative studies of the performance of the post-linac

- beam-collimation systems in the TESLA, NLC and CLIC

~ designs have shown that the performance of the systems as

~currently designed is not uniform across projects, cmd ‘rhcn‘ it
—does not always meet all the design goals."

+ As of this writing, the CLIC and NLC colllma‘hon schemes ]
—appear the most promising. | ]

+  Improvements of the TESLA collimation sys'rem are expec'red
Yo result from the ongoing overhaul of their BDS design.

- Overall, the very existence of an acceptable solution
- suggesfs that achieving the required per'for'mance in fu‘rur'e
_ Imear' colllder's is feasuble |
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Further work  “G5%

ILC-TRC | EEENEE —— ——— - - | iMay 19-23, 2003

+For TRC study, for the NLC system, considered only the more
_pessimistic case of Octupoles OFF. The Oct ON case has been

— recently verified and shows very good performance also

+ TESLA team is working on improvements of BDS design

+So far considered ideal BDS optics. How does collimation-
. .per'formance change for non- ldeally tuned machine?

T jUnder's’rand effecTs of jittering beam. |
T T T ->J|‘r‘rer'|ng backgr'ound? |

. Would like to ver'lfy muon backgr'ound and suppressuon by Tunnel
fillers usmg MARS simulations |
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d yith and w/o e&apaléjj Doub Féf" - Jwodm

NLC,octupolesON —— 1 W | |
e _NLC. octupoles OFF - - S T [ s s s e

A WT‘HTOCT@N the beam ma.
losses along the beamline
ibéha?/_e ﬁi'c_él y.,an d SR ||

H ‘photon losses occur onFy"--—--'-

—on dedicated masks

16-08 |

Integral of particle loss

S ! | (gaps are +-0.6mm instead-
| tet0l ] gf_+—§2_mn_1)_;___;
1 1e11 L 1 1 EEEEEEENEEEEEEEEEN
_____ - T _;___ __i_ﬁ'ﬁ _A.Drozhdin, et.al,
1e-12 ' ' ' I - LCC-118, SLAC, 2003,

Path length, m IS SN N S N S R R S S S-S R

* Performance of NLC BDS Ioe ks very géod be’rﬁ wﬁrT} énd_wrt
—octupoles. The Oct ON case allow to open the collimation gaps _an_d

- reduce the col _l_rrng’r_tqn_w@e__ft:e_l ds to Qﬂ!@?iﬁ@@@ evel
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o Muons inNEC e
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[ ' 3 3 1000-—- — — — - - _—
N Y A [ IR1 AND IR2 SEQUENTIAL RUNNING ]
Assuming 0.001 of the i
beam’is collimated, two DL e ey .
tunnel-filling spoilers are ' ’
needed to keep the number @ !
B . H 1000 —
of muon/pulse train hitting : -
detector below 10 2
N g o-mooo— TR —
Would like to confirm - TR IR2 det]
these MUCARLO " _aooof L5
simulations with MARS [ e o
o e e
—1500 —1000 —500 0

Z (METERS FROM 1P)
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This was a brief overview of Collimation Task Force work and further plans |
Basic conclusion is optimistic - a good collimation system looks feasible
+ Next talks will glve more details about the NLC sys’rems desugn

- For this wor'kshop would be useful to dISCLISS for example
- e Basuc assump‘hons on colllma’rlon material SUI"VIVGbIlI‘I’y
| » Can we do more tests, use available data?
Design of collimations (e.g. consumable spoilers)
. » Ways to improve, alternative schemes? |
__» Material choice (e.g. Be is OK if also achvated")
Beam tests |
—» Test/Use of NLC consumable pr'oto'rype at LHC?
—» E.g., use of SLAC beam for LHC-needed tests?
—» Can we use Octupole Doublets tail foldmg e.g., in SNS?
Use of codes and completeness of material interaction physics-
-~ » Use of MARS for NLC BDS and Detec'ror'
_Dynamics in LC linac o
L » Ar'e there any mechamsms of halo for'mahon Tha‘r we are mnssmg’
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